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- The MAILING DATE of this communication appears on the cover sheet with the correspondence address 

P T?H0RTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE _3___ MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

Extensions of time may be available under the provisions of 37 CFR 1136 <a, In no event however may a reprv be timetv filed after 6 MONTHS from 
™ZeZ C^ZTZs ,s >ess than th„tv .30- days, a reprv w„h.n the statutory n,™ of th.rty 30 da V s W1 „ .e censored tra * 

. p ail ure to reply wrthm the set or extended period tor repry will by statute, cause the application to become ABANDONED 3b U ^ 5 133 
An, reptv received bv the Off ,ce later than three months after the maihng date of th.s communication even if timehy filed, may reduce any 

earned patent adjustment See 37 CTR 1 704 b 

Status 

1 ) X Responsive to communication^} filed on Jul 30, 2002 _ 

2a) X Tnis action is FINAL. 



2b) This action is non-final. 



3) Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 
closed in accordance with the practice under Ex parte Quayie, 1 935 CD. 11 ; 453 O.G. 21 3. 

Disposition of Claims 

4) X Claim(s) 1-40 . is ' are pend ' ng in the a e» licatl0n ' 



4a) Of the above, claim(s) 
5)- Claim(s)_ . 



6) X Ciaimjs) 1-40 

7) 1". Claim(s) 

8) Claims 



is/are withdrawn from consideration. 

is/are allowed. 

is/are rejected. 

is/are objected to. 



are subject to restriction and/or election requirement. 



Application Papers 

9) The specification is objected to by the Examiner 

10} The drawing(s) filed on 



is/are a) \. - accepted or b) objected to by the Examiner. 



11: 



Applicant may not request that any objection to the draw.ng(s) be held in abeyance. See 37 CFR 1 .85(a). 
The proposed drawing correction filed on is: a).": approved b) disapproved by the Examiner. 



if approved, corrected drawings are required in reply to this Office action. 
1 2; _I The oath or declaration is objected to by the Examiner. 
Priority under 35 U.S.C. §§ 119 and 120 

1 3)7. Acknowledgement is made of a claim for foreign priority under 35 U.S.C § 1 1 9(a)-(d) or (f ) 
a) 7 All b)7 Some* c)7 None of: 

1 . 7 Certified copies of the priority documents have been received. 

2. Certified copies of the priority documents have been received in Application No. 

3. 



this National Staae 

Copies ot tne certified topics ui tne p. ivmy w0Cw, ' , ^ , ' t ^ ,,cS "^7o7 — 
application from the International Bureau (PCT Rule 1 /.zta)). 
*See the attached^detailed Office action for a list of the certified copies not received. 
1 4> AcK n o euyement is made of a claim for domestic priority under 35 U.S.C. § 1 1 9(e). 

a) The translation of the foreign language provisional application has been received. 
15) Acknowledgement is made of a claim for domestic priority under 35 U.S.C §§120 and/or 121. 
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Office Action Summary 



Part of Paper No, 7 



Application Control Number: 09 909.488 

An i un: r:? 

DETAILED ACTION 
C/fl/ffi Rejections - 35 V.S.C. §103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

,a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
e ctto o" oT,h,s title if the differences between the subject matter sought to be patented and the pr.o, art are 
such , ha th ■ sub e matter as a whole would have been obvious a, the time the invention was made to a person 
h^oriinart El in the art to which sa,d subject maner pertains. Patentability shall not be negated b> the 
manner in which the invention was made. 

2 Claims 1-10. 12-25. 28-35. 37-40 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Caloundra et al.(5.766.479)(hereinafter -479). Reference "479 discloses the 
apparatus and process including a nanofiltration membrane within a housing as pretreatment for 
the reverse osmosis membrane process, the percent of rejection and hardness removal is also 
disclosed (column 6. lines 3-29). The membrane(s) water flow as claimed in claims 1. steps b) 
and c). claim 4. 8. 14. 21, 25. 29. 31. 39 is no expressly disclose. It would have been obvious to 
one skilled in the art at the time the invention was made to use multiple membranes in the water 
softening apparatus of '479 to achieve a predetermined desired permeate flow. The use of a 
plurality of membrane for the intended purpose is cumulative. 

Regarding claims 2. 25. 34. 35 the operating pressure is disclosed by '479 (column 6. lines 7-9). 
As to claims 3. 22 the molecular weight cut-off is disclosed based on corresponding pore size 
range (column 6. lines 32-35). 

Concerning claims 5. 9. 16. 19. 20. 23. 30. 31. 37 and 40. the nanofiltration membrane (NF-40. 
NF70) having the capability of removing up to 80 % of hardness, e.g. calcium, magnesium. 
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sulfate, and up to 40 % of monovalent ions. e.g. sodium and chlor.de ,ons is disclosed (column (, 
line, 1 4-22 ). Higher removal can be expected as a total rejection when the apparatus is operated 
with multiple membranes. It would have been obvious to one skilled in the art to expect higher 
total removal in a device loaded with multiple nanofiltration units or units in series. 
The rejection of divalent ions and partial rejection of monovalent ions is inherent of the 
nanofiltration membranes, its selectivity and pore size. As to claims 10. 24. 33 the rejection of 
divalent and partial rejection of monovalent ions by the nanofiltration membrane clearly suggest 
that the salt level in the input water is increased. Claim 1 is limited to producing water with 
"lower hardness than the output water", therefore, the high hardness water in retained by the 
nanofiltration membrane. Regarding claims 12. 27. although reference '479 is directed to treating 
potable water, the softening, or remov al of div alent ions and other hardness ions present in 
potable water are expected to be removed by the membrane (nanofiltration). based on the 
rejection properties disclosed in '479 for the membrane. 

3. Claims 1-10, 12-25. 28-35, 37-40 rejected under 35 U.S.C. 103(a) as being unpatentable 
over Cluff (5,234.583)(hereinafter '583). Reference '583 discloses the apparatus having a 
housing and a nanofiltration membrane and its use in water treatment (figures 2-3. column 1 . lines 
32-40 , The operating pressure is also disclosed (column 1 . lines 52-65). Using more than one 
nanofiltration membrane with molecular weight cut-off of lower than 200 is disc.osed (column i . 
Unes 32-47. column 4. lines 36-43. column 3. lines 35-47). The particular flow is not disclosed, 
however, decreasing the size of the nanofiltration membranes to maintain appropriated flow 
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velocity is suggested (column 3. lines 37-66). It wold have been obvious to one skilled in the art 
at the time the invention was made to select the appropriate nanofiltralion pore size and the 
number of modules in the device in order to produce a desire How rate. The level of mono and 
divalent ion retentions and membrane properties are considered to be the same as in the 
membrane disclosed in reference 479. since both reference suggest the same nanofiltralion 
membranes, e.g NF-70. 

Claims 13. 28. and 38. the final water hardness level is dependent of the initial water hardness 
level, therefore, a low harness level of the product should have been expected by the skilled 
artisan at the time the invention was made by using a membrane having 80 hardness rejection in a 
feed water having hardness level of 10 grain per gallons or lower, when the membrane of '479 is 
used as water softening. 

4. Claims 1 1.12. 19. 26, 27. 36 are rejected under 35 I .SC. 103(a) as being unpatentable 
over Caloundra et al (5.766.479)or Cluff as applied to claims 1-10.12-25. 28-35. and 37-40 
above, and further in view of Under et al (6.086.764 )(hereinafter -764) and Raman et al 
(Consider Nanofiltralion for Membrane separations) or Waite (5.1 47.553 )(hereinafter '553). 
References '479 and '583 fail to disclose the nanofiltralion membrane as positively charged. NF- 
4 n and NF _ 70 are known in the art as negatively charged. Reference to Linder et al ('764 ) 
teaches nanofiltralion membranes having positive charge (in addition to negative charge, e.g. 
amphoteric), an and having a sodium chloride rejection lower than 50 %. and a molecular weight 
cut-off between 100 and 1500.(column 3. lines 27-42). The use of the membrane as a 
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pretreatment for reverse osmosis in a water treatment process is also disclosed (column 10. lines 
23-.^ U uould have been obv ious to one skilled in the art at the time the .mention was made to 
use a nanofiltration membrane having positive charge, as disclosed by '764. for the dev.ee for 
treating water disclosed in references '479 and '583. as suggested by "764. for low sodium salt 
rejection and high percentage removal of other water contaminants depending on molecular 
weight cut-off. The rejection of divalent ions. e.g. sulfate and magnesium is expected based on 
the negative charge, also present in the membrane of "764 (Linder et al). White ("553) teaches 
regarding claims 12 and 27. a nanofiltration membrane which can be provided within a housing as 
conventional, use for softening potable water(columit 5. lines 55. abstract, column 22. lines 34- 
50). the membrane shows a low sodium chloride rejection, and rejection of magnesium sulfate 
higher than 90 % . e.g. 94 %. and high membrane flux, as claimed in claims 37. 19 (Table, 
columns 23-24. lines 19-30. example 10). It would have been further obvious to one skilled int he 
art at the time the invention was made to use the membrane of Waite ("553) in an apparatus 
intended for softening potable water to remove h.gh levels of divalent ion salts at a higher flux, as 
suggested by 'Waite. Or alternatively use in conventional water treatment systems as pretreatment 
to reverse osmosis membranes, as disclosed in "479. The operating pressure is also disclosed in 
, , v „ ^ ,;_ s 4.^m Rpference to Raman et al is cumulative as teaching conventional 
nanofiltration membranes, its rejection level, charges, use in water softening (entire article, pages 



69-74). 
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Response to Arguments 

5. Applicant's arguments filed 7/20/02 have been fully considered bu, ,he> arc no. persuasive. 
The rejection above was discussed in paper no. 3. and further dtscussed during the personal 
interview of 5^3 02. and is maintained. Rejections over Caloundra ("479, and Cluff ,583 are 
di*u»ed separately, since the rejection before was no, based in the combination of references as 
argued by Applicant, bu, on alternative teachings. Applicant argues tha, the membrane used in 
the system and process of the present invention a high water flux is produced. Applicant s 
apparatus (invention of claims 1 and 16) are directed ,0 a the apparatus comprising "a, least one 
nanofiltration". and the apparatus having the capability" (as interpreted by the Examiner", of 
discharging an output of permeate water comprising a, leas, 80 % of the input .low, The 
apparatus having more ,han one membrane in parallel w,l, be capable of handling larger volumes 
of w ater, and therefore producing larger ,o,al flux of permeate. In the claims the flux is no. 
clatmed as a property of a single membrane in .he sys.em. bu. multiple membranes in any order of 
arrangemen, e.g. parallel and/or series, is calmed, therefore, higher purity or higher flux can be 
expeced by one skilled in ,hc ar, a, ,he time the invention was made, by the modifying the system 
of -479 or -583). or the combination of references discussed above. As ,0 arguments w„h respect 
,„ duff, the apparatus of claims 1-30 is no. limited to a particular process, bu, to the appara.us 
structure, and can be use wi.h any source of wa.er. Regarding claims 1 5. 30 and 40. ,hc water 
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product properties claimed or water can be found in water produced b> any other process or 
apparatus, the product does not depend on the process or the apparatus structure, and their 
rejection is maintained. Furthermore, in specification . page 1 1. second paragraph, applicant's 
admits the membrane as conventional membrane (TFC-SR1). as having high flux and divalent salt 
rejection at low concentration of chloride. Therefore, the use of the membrane in water treatment 
is suggested by the manufacturer of the membrane, and the apparatus for loading membranes 
having a housing . inlet and outlet and feed are also known in the art. Regarding claims 10 and 
33. the salt retention levels of the nanofiltration membrane seems to be inherent of the NF-70 
membrane use in Caloundras and duffs references, since both reject 80 % of the scale ions. e.g. 
calcium, magnesium and sulfate. Higher scale rejection can be obtained by providing the 
apparatus w,th more than one membrane in series for treatment of permeate is series. 

6. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 

policy as set forth in 37 CAR 1 . 1 36(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisorv action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will exp.re on the date the advisory action is mailed, and any extension fee pursuant to 37 CAR 
1.136(a) will be calculated from the mailing date of the advisory action. In no event, however. 
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will the statutory period for reply expire later than SIX MONTHS from the mailing date of this 
final action. 

Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Ana Fortuna whose telephone number is (703) 308-3857. The examiner can 
normally be reached on Monday-Friday from 9:30 to 6:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor. 
Wanda Walker, can be reached on (703) 308-0457. The fax phone number for the organization 
where this application or proceeding is assigned is (703) 872-9310 for regular responses, and 
(703)872-9311 for after finals. 



Ana Fortuna 




Octoher 19. 2002 



